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Abstractor JP1 11 12087 

PROBLEM TO BE SOLVED: To provide a 
semiconductor layer element wherein a 
threshold value current is reduced with no 
increased operation voltage, while oscillation 
wavelength deviation is prevented. 
SOLUTION: Relating to a semiconductor layer 
element wherein a first guide layer 104 and a 
second guide layer 106 are provided with an 
active layer 105 of multiplex quantum well 
structure in between, the first guide layer 104 
and the second guide layer 106 are adjoined 
to a quantum well layer 120, and the forbidden 
band width of the first guide layer 104 and the 
second guide layer 106 is wider than that of 
the quantum well layer 120, while at least one 
forbidden band width of the first guide layer 
104 and the second guide layer 106 is 
narrower than that of a quantum barrier layer 
121. 
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[00 0 1] 

wmm<om^^^&^iiiu-^^mmizm-t 
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mx.li. m:^4 - 6 7 3 5 4#^?8fc»i. vSttJifcm 

4^#Fil2-^aiCiS{t-t^aa^#F (MQW: Mu 
Itiple QuantumWe 1 1 ) JSttJS^fflV^ 40 

[ 0 0 0 3 ] H 1 3 fcS^-r i 3 fc. i<7)^#:^— f S 
^{4, n-GaAsa«7 0 l±tC. n-GaAs^N'-y 
7rJi702, n— A 1 GaAs^'^-y HJ1703, n 
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[0008] -Wl\<z. KScT) :^ 



(3) 



!»IBT1 1-1 12 087 



10 0 0 9] tfc. zcom^mx'ii. Ym<rmm^ 
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MIEIS 2 ;y >f HS Srg^tf J: d ten 1 ^^iOH 1 rJ' 7 -y 
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3//mOp-GaAsriy:?^?bJil 1 5^MQCVD 
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miii 1 6&txpM«flsi 1 itrmmth. smmiz^ 
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0mA, iM^El. 8Vi:^:5. 
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[^1] 







SKSSS J..15j!iA _\ 


2SmA 


»fW« 11.8V 


i.8iv 
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F« 1 2 0 co^j^iig J: O;*;^ < t , fio, ^ 1 ;<f ^ H 
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[0046] ZZ.X\ YmiOABX/f^2:ff^ 

h'« 1 0 6 cr^mmiMFtmrnm 1 2 1 c7)§^j;^j: 

04»'h$<-rSii:J±, ;«5r'fH«104. 10 6<?)A1 
mtfctra^S® 1 2 1 OA 1 ffi^i O/JN? < 16^ 
10 -rSdistcfflS-f-.?.. Zcofzi^. ^5>yh'®103, 1 
0 73&>^;iy-f h';i 1 0 4 , 1 0 6^«D h' hJ^ifc** 
SWI^ixS. MQW?Sttei OS-^iDKWN'V 

hfi£iit*^«I$lJ$ixS<OT\ MQWvSiS® 1 0 5CO&^# 

FJl 1 2 0 OA 1 fflfi&Ji:o?E-fb&««iSilSft^ilSfc:i:-m 

[00471 tfz. HI ;<r-f H« 1 0 4X{4H2;>y-^ H 

« 1 0 e<^)m\^«i^^mm-t^^biimtifm^mm^^ 

C:i:(cfflS-ri>. taf-o-C. 2'Z>cO:ff-( YM 1 0 4 . 10 
6<o@«f^S-^ix-fiT.iSa=3Hitcia5eLr, ai£2a:Stft 
20 $:iifi-rs::i:*^tgi:^^o 

[0 04 8] S^IC. ;<r-f HJll 04, 1 0 6<0A Iffi 

^f-s^'i^aji 1 2 1 OA 1 m.mtx o < 

SCiiilciO. H«l 04, l06O^^^S^-^ 

mni^^iimx^ ^ . ^o/t*^, »i^#Fai 2 o*> 

t^:ff-( 1 0 4 , 1 oeizmtLfiLtz^^ U-^fc*tL 

[0049] ^mm^m 1 0^#:U— fcfcV^ 
T, l?l;iy'f Vmi 0 4RX/t^2:^>( HJll 06OA 1 

30 ffl^^^-fbS-lir^cJ©-^. EP*., ^l^^^it^'tti 

^Hei04, 106 0«©J^iB t t OM^T' 

CldT, Egti:Hl;«r>f HSl 0 4a,tXSS2Xf>f 
Vm 10 6 0«©J«ilgS: , E b ii&^mmM 1 2 1 o» 
$fJ=^iSSr, EAJiMQW^SiiJll 0 5(7)U—^^mt<7> 

ji:^)u^-iziis^-r^w^mi^-^ti^tm.-t. zc^im 

t, Eg*iEAl.:JlT-CJ4Eg = EbOi:# i OtiEfciSa 

( 2 ) Seo^*«|:tf i: # t=:@3ffi^8fE{«k/jNfc^:-S . 
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iOJ: 3 {C, WffimiSttjy-f 1 0 4 , 10 60^ 
Mt,Z±^<m^-t^. ZC:X\ Egd^EA+lOOm 
eVJ;0/h$<^r.g.i:im«sS**ti:M--?.O{i:, MQW 

1 0 5cr)R=F^pm 12 0 tcaEA$ix/c#-v 
7&«, HI ;y-f KJi 1 0 4aVH2;{fW Hii 1 0 6 tcBISf 
•r-&»^#FJl 1 2 0A^/i>H 1 KB 1 0 43it/H2 
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V J: V^i:Hl;<r'f HSl 0 4at/H2;jr'f Hill 
0 6<7)mtnmi}^^T't^<r>X\ MQWm&§ l O 5^<0 

htithx'h^. 
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[00 52] mtmm2 ) m4s.i/m5ii, 

( 0 0 5 3 } 124 iZ^-tX 0 iz. Zcr>^mWU-^m'=F 
ti, n-GaAsa:K20 l±tC, «jf 0. 
-GaAs^'?/7ra202. BJSl . SunKOn-A 

lo.5Gao.6As||l:77-/b'ii20 3, JiJPl Onm 
<7)Alo. 27Gao.73As^l;ef-f HJ12 04. y^V- 
TMQWvgi4a2 0 5. ;1J?1 OnmCDA lo.27Ga 
o.73As||2;{r^ Ha2 06s eHO. 2>um<0p-A 

lo.5Gao.5AsSg2i?5-y HJi207. JIJJO. 2/z 10 
m<Op-A 1 0. 2Gao.8Asx.>yf->^:7'a>/:7ji2 0 
8. gJitO. 0 0 3/zin<'Dp-GaAsX-y^y^>^h 
■y>'N°ii2 09, Sffl . 2Atmtf0p-A lo.sGao.sA 
sm3^y'yVm2 10R(/mmo. 8wmc7)p-Ga 
Asdf-vyrJ12 1 l^MOCVDmizX^mimmL 

[00 54] Z:iX\ MQWSttiI2 0 5Ji. 05fc^ 
i-<fc •P tJUS 1 0 n mcOA 1 o. i G ao. 9 A si^#Fa 
2 20 i:, Jiff5 nmCOA 1 o. 36 Gao. 68 A si^REM 

J12 2 1 tj&^ii,:^:'), ^(^M'F^wmsmtm.'mmm 20 
[ 0 0 5 5 ] i>:tc, ±m(^mmi¥cr>mmi>zy ^hu-jx 

tCj: 0 p-GaA s3C'y^y^>'Xh-y.>m209mmT 
X>yf-y:/Srf?jh$-<irT. iSgP<?5;^h5'fr«@2. ,2/z 
miOy >yv'Xh^-^r2 1 2§:Jg^i.. 
[00 56] U -y i^'X N 7-^ r 2 1 2£7)Mffl9^ffli6atr 
i^tC, iiffO. 6Aim<7Dn-A lo.7Gao.3As|gl 
m»0£EBl:S^Ji2 1 3, «j*0. 3xtinc7)n-GaA 

sm2^^smtji^m2i4Rx/mmo. sumcop- 30 

GaAsTa^l:®2 1 5&jmiJi:MOCVDffit=j:'9«;R 

[00 57]<J:tC, p-GaAs^^<yriB2 1 lai/f 

p-GaAs™'fbe2 1 SO^ffiSrSd iotCl. ilJi: 
3/im<5Dp-GaAs3>^^' hJi2 1 6$rMOCVD 
O^^S-tir-g., n-GaAsa«20 

m2 1 7sixpMms2 1 8t:m^-t^. mmmifZj: o 

3 7 5 ju m tWS L . ^t^«®0^ai*fiI9 
<OSS®Slt*)&« 12%. f*IByoSgm^^*<9 5 % i: ^ 40 

s J: 0 tc. ^mmizA 1 2 osffii: s i mi:mm.-ph . 

[0058] *^JfiJ^®2c7)iti®#:^— If^^fciSV^ 
T, nMmfii2 1 7 i: pSmfii2 1 SOStCjiRSrifiimm 
SrOttDL/c^, ^«^:ft0. 7 8jum, iWi«g£3 0 
mA. ma[-3fe£lJ^J!^<?5Xa-7^$0. 7 5W/ 
A. 3t{Ji:»]3 0mWfctJ{tl)l&#«si[7 0mA. 
mi. 8V*«#^fife. 

[0059] *^««2^¥«flsP— 1fS-?T-(i, m 
5l,Z7sk-tJ:diZ. }^m2 0 4RX/m2^-^ H« 

2 0 6i:M.^#rm2 2 0l,zmt,^M?>t^lzmi:^'^ 50 



1-112087 

1 0 

H Jl 2 0 4 RX/m 2 ;i? >f HS 2 0 6 C0^#i|i$-ii^# 

iI2 0 4S.tX^2;<f'f HJ12 0 6 <Dm\Wmi:S.^mm 
«2 21<O^J^ilij:0t/jN$< tTV^i,. II^^. mi 
^'7>yKS203i:|g3^'5 y H®2 1 OkcOStCMQ 
Wvgtt«2 0 5C7)^— ^H^cox^^/t-^E^-tie^LV^ 
^X^;Udf- •l.p-GaAsX.yf->'^^;^h-y 
>'N-«2 0 9$r|ft(tTV'>l.. 

[0 06 0] CiT. SJIG. 2AtmC0p-A I0.2G 
ao. 8 A s X -y^yy-fu «y 2 0 8 
0. OOS/xmcOp-GaAsX-yf-^^^^h y>'N°il2 
0 9 <05BtX:tvP^- S- , M QW?SttJi 2 0 5 CO 1^—1)* 

^y^x h •yjm2 0 9i}^mmm.imt Lxsjsg-r 

t . Z cr>:t. >y ^c/x h v 2 0 9 cOoria?a©lK?aj* 

[006 1 ] *ll»ffi2-C'ti, ^iiSftcTJiSSilo . 
[0062] ZtlizM LT , ^^0lJ£^|g 1 >ir-f KS 7 0 

4 i:ii2xf'f vm7 0 6<omi^mt:m.^mmm7 1 1 

<7)mi^mizmL< tt-^ m^mmi ) . m-h.m 

1*M rmi 04tm2:^'-( H®7 0 6<3DA la^^r 
0 . 3 5 h LfcJ^tCJi, ^ji&^«g^fflO . 7 8u 

mtzinLx . mmMm . 1 7 Mmtxi^M-mijm 
[0063] :itiii. :^mmm2X'ii. simamLm 

fcffiA l iafRJt*»^^-l.p-A 1 0. 2Gao.8AsX<y-?^ 

yVy^ay:^m2 0 8S.t^p-GaAsX>y^yi/xh 
•yVN°« 2 0 9 ^ pMm 2 ^ 7 >y K Jl 2 0 7 tcm^^LTE 
WLtzfaiblfZ^ pSII2 7 -y 2 0 7 to h'wty h 

^^{|!lcOMQWS1tJi2 0 SM'^iOimifimizLtlZtiZ^ 

[0064] ztuzML. ±mt^m 1 x'li. Jtr-t h 

J1704. 7 0 6COA lfi^*<M-?KMil7 1 IfiOA 
lMtfcl«ittc:5r.|>!^ci6t. pam2;?7>y Hii7 0 
7 CO h'-^ >- h *^'M Q WvSttS 7 0 5 cO*T#FS 7 1 
OtX-mLL^K^'O. S£IS[fci'3»^#Fa7 10O 
A 1 ffl^(0^^b&*^tT, f6«5S[«*<«Ja[«(iK:£^7 

[0065] iOj: -5 (w. 2|£||J6?g®2{i»[:R-fni&IW 

jh-r-i><ot~*^TS)?.. t^c. \^ -■>•<> hmmz J: i>M 

QWvSttJl 2 0 5 COM^ #FJi 2 2 0 CO A 1 S^cO^ 
-fbU. 4^#Fa 2 2 OCOSJS, M.'mMm 2 2 1 COS 



(7) 

1 1 

[ 0 0 6 6 ] i^s. ±si<^ymmm2X'ii. ■simmmm 

bLX. P-A 1 0. zGao. 8AsX>y^yi/yD>y ^'JI 

2 0 StCf^Ur P -Ga A sX-y^yiTX h «y>'N-B2 

MQW^S1±Ji<0S^Jpfii:l&^LV^^«SO2 0 nm 

[0 0 6 7] $^>IC. ±f2<?5|S]te?K®2-eJi. 
•y KJ14»fc^^©lRil5'igtt-l.milSr^LTV^S**, 
^timHZT^m.^ 7 -y Hii4'lc'5rfiaSliSlRJlS:i£(t-S.J^ 
®i:-rSii;fc"5r«|-e«>S. flPt.. -sTfiSWlRiRJUi. M 
QW^1tiif:S<?tfpffl^5'^-y K®knS:^7>y HJii:<7) 20 

[-0 0 6 8] mm!m3)me\i;..:^^mcr>^wv 
[0069] ia6t:5^-r i 0 rs^^ 

n-GaAs^^3 0 l±ic. n-Gao.s I no.6 
PA.y7r®302, aJll . 5*tm<0n- (Alo.7 
Gao.3) o.5l no.5Pmi^'7'y KSBOB. «J53 
5nm<0 (Alo.4Gao.6) o.s I no.5P||l;<f'f 

3 04. y>'K-rMQWvS1±e3 0 5. J1JIC3 5 nm 

<0 (A lo.4Gao.6) 0.5 I no.6P^2;«r>f H®3 0 30 
6.iiJIH. 5/xmCOp— ( A 1 o.TGao.s ) 0.5 I n 
o.5p|S2^'7>yHiI3 0 7ai/SJ*0. 3/imi7)p- 
Gao.5 I no.5p^-V'-yre3 0 8.?r.ta"^Xt:^'=^ri^ 

(MBES) KJ: *)m!mmLtcmm^^ 

[ 0 0 7 0 ] .1 .1-C, MQWj£14Ji3 0 5(J. ii^S n 
mOGao.5 I no.5P.4-7-#Fiifcv flif 5 nmcT) (A 

lo.sGao.s) 0.5 I rio.sPi^RE^i:*^^^'), 

U::J:0«fiK$ixTV^S. 40 

[ 0 0 7 1 ] . ±IB<o«Ji#:i7)«® 13:7 :r hu- i^'x 

S-ffV^, P- (A 1 0. 7 Gao.3 ) 0.6 I no.6PII2^7 
•y KJl3 0 7OTfigPO^LJPS*«0. 3Aimi:^S<t 
a fcx y^yy^Wjt^-tX , iSI 5 ;tz mco y "/ i^';^ h 7 

[0 0 7 2] iRti. U-y>?Xh9>fr3 0 9Oi1^^S 
ii^jitfidfe. JiJ?l. 2A£m<7)n-GaAsm8iE3fcH 
tii«>J13 1 OSrMBE^tc<tO«*$-ii:^. 
[00 7 3]<JClC. n-GaAs^3 0 l^B&t/p- 50 



mH^l 1-11208 7 
1 2 

-GaA^A"yre3 osmmi,z^ti^ixnmn}&3 1 

1 mfprnn^s 1 2 ^m^-th . ^ra^ic i o^^ffis 

5 0 0 M mlcpS ^^iSts^fflOTtailtffliSacO 
SSt**^5 0%. f^c0^^*<8 5%t^-g.ia{C, 
#Sgfflt=A 1 2 03lSi: S i IgSrJg^S. 
[0074] *ll*fe?^ffi3 c7)##f^Jlx— f S^^T% nS 
m«i3 11 i: pmmms 1 2c7)Stdii^I^fl:ffi2rEPJnU 
%S^*0. 6 Sum. ^ffi«5S3 0mA. ^ 
S2-3fetiJ:^j!|ttti^xn-7l»^0. 6W/A. 3tai^l3 
mW{Ct5tti.lWW^3 5mA, ■6#«E2 V*i#A>tt 

mi Lxmmm^^mm^^ s . 
[ 0 0 7 5 ] z^m&mmsxii. mamMcom^ 

mo. 6 5//mlcMLT, #SiL^^«cP— »f5g?^ 
^S^ft t 0. 65xxmi:^0. »®«[«<^^JP7!)S-C# 

[0 076] .liXlcMLT, m^'-f Hil7 04atXSS 

2 ;ir-f H« 7 0 6 <7)»$lJ^ilg2:»^ I^SJl 7 11 (OmU 

^izmL< Lt^^ (m^mi ) > m-h. miy(f-( 

\^m7 0 4RX/m2:^-< FS7 0 6c7)A Iffi^?: 0 . 
5 t tfz^Ui. ^mm^co^^mo . 6 SumizM 

Lx.^m^t/^o. sAMmtx^M-nnf^mz*). 

7 0 7<:7)K-yN'y hA^jeiSit^f v^Mr&]ic:2!>S7"v:y>, p 
M^' 9 >y H Jl 7 0 7 <0 K N*y h i^M QWvSttW 7 0 5 
Kifeifet. *^#FJi7 1 OiOA liH^*«gg^-r^3t 

iibimM-rfii:m:i^fzif>x'h^ . 

[0077] CcOi d IC, 7 -y H«coa!®fcJ:-oT 
ti. . A 1 G a I n P^^ ^ •/ HST'Ji, i^fcA 

1 G a A s iR^' 9 >/ KStCifc^T p Mi? 7 >y K- 

d^:^5-y HStcfcoTJi. pM:?^ -y K«iai<7)|l2;«r 

X . Wi*-rix^~mss}m!^i,zm±x'^ s . 

[0078] (ll«6?^«4 ) 07 fa. *^BJ<^^|i^f|eU- 

[00791 07 tC^-Tcfc 3 IC. ZCO^i^U—^^ 
(i. n-GaAsa«40 lit, SffO. 
-GaAsy>*«y7T®4 0 2, em . 2umffin-K 

lo.5Gao.5As||l:?'7-/Ha403, eWO. 2;tz 
mCOn-A 1 0. 48Gao. 52 As||2^'7-y KJi4 04< 
Jg^SnmiOA 1 o. 27Gao. 73 A s|gl ;<r-f HJi40 
5, yyK— rMQWvS1S;i4 0 6. eiPSnmtfOAl 
o.27Gao.73Asl|27y>f H«407. SJIO. 15;u 
mcOp-A lo.5Gao.5AslS2^9>y Ha4 08\ Jf 
*0. 00 2Mni<!0p^GaAsX«y^>'^^:^h-y>'N"S 
409, JlJll. O/imiOp-A 1 0. sGao.s As||3 
^9<y K®4 1 O&t^iiJfO. 8/zmc0p--GaAs=^r 
^>yrS4 1 iSrMOCVDStiiOWiiJidSJitstl^t 



1 3 

10 0 80 J dCT. MQWJSttJi4 0 6«. J1J?1 0 

nmc^A lo.i3Gao.87AsS-f^#FJii:v M!f-5 nm 
<0A 1 o.36Gao.66As»^P5|Mai:*^4>^Os 

[0081] isj. nmm2 ^ 9 -yy^m 4 04ii. mm:^ 
[0082] <xtz. ±m<^mmi^(Dmmizy =r m^s^'x 

fc<fcOp-GaAsJl>yf->':J^;?.h-yV\°Ji409 *B-C 

[0083] y -7 i^'X h r4 1 2<7)Mffl9$rS*^jitf 
<t-3t^^ S^O. 6;um<7)n— A 1 o.TGao.sAsUl 
«:BiL3tBta«^jl4 1 3. JiJlO. 3jum«0n-GaA 
s^2^S[Htjii6«4 1 4S.tXJiJf 0. 3xtm(0p- 
GaAsTJfi'fbJi4 1 SS-MOCVDStCiOJlIiX^* 

[0084] p-GaAs^-r-yrJi4 1 lay 

p-GaAs^ifl-ft;S4 1 5cDaffi5r^didtc. JlJl 
3;umiOp-GaAs3>'^'^hS4 1 62:MOCVD 
atCiO^^RS-t^S. n-GaAs^40 l^BJttX 
p-GaAs3:y^':^h@4 1 6 Affile ^tl-^'tl.nSfl; 
S4 1 7SlXpa«flg4 1 8 ^Jg^S . mmizX '0 
^^mS:^ 2 0 0 //mtCiiSL, *^Sffi<?)^aitf{|| 
iO^SRSt^*^' 3 0%, f^iDffiffiRl^f 75%b^ 
Si at. #^BtAl2 03MfcSiM^JK^-rs. 
[0085] 3is^«fe}^ffi4<7)i|£^«cW— r^^fcfcV^ 

X. nmvM4 17 1 pmMM4 1 sc7)raicji:*"i*jsjE 

Sr EPJD t;^c%a-. 0 . ISjuLm. Kffi^lfi 1 5 

mA, m^-^tatiXa-y^O. 7 5W/A. J^StB 
:'3 3mWiOiW^glEl 9mA. Srf^HEEl. SVj&sffii, 

[0086] :^tmm4<D^i^u—m'^x'ii. x 

[0087] Jmmm4<7)^m^u~^=f■^zii\,^x 

[00 881 zfuznLx. mkm(omi^-( }^m7 0 
4m/m2A'-( He? o ecr)mmm^&'i'mmm7 1 

lco«$iJ^tc^L< Lrz^^ immBMl ) , flD*>. 
mii^r-f HJI7 0 4at^^2;<f-<Ha7 0 6OAlffi^ 



(8) IflBTl 1-1 12087 

1 4 

jtsr 0 . 3 5k vt^m^ui. nMncr>nj^?mi± i s 
txm\izw^-fh. imw&ifim^-rhii. sm^^vy 
xx'$mti>t%. m%XTii^vY^^x<m±^^\:^. 

[ 0 0 8 9 ] BD^. *IIS6JgSI4 ff)^^^^-^m^^Z 

xiOiS:. xT'f Ym4 0 5.407 izms^hMFf-i^-Fm 
<r>xh^^r9vmziinh-^mimim.^mi^h ^ t 
ifix'^. xvy^r^mzm:mtiiJii>tzt.t.ummt 

5rjgC:-r^ h ifiX^ S . -f-Wfe*. Xh7>( y!f[^<^^ 

c 0 0 9 0 ] iisji;. :^mMm4 bm^mnz':>\^ 

XCO^i^U—fmirCOmmmmi!^ n t^^^RUlA Z i: 
20 ::i:*iiga6<i>ix. t*>t*IISte»®4(it^?^S.it:ifc 

[009 1] aa^ii&e^-f tc(4. x h^^r^hmz 
^^mi^f£^-thf::iibiz. mmmmAni:7 x i o-^a 

TiZ^t<^mf}^h i. . ^jifPill A Z {4®iff*M A n 5r)g 
^HiU—m'fX. i}Fjm^AZt::10Mml;JTlZ-t 

^izam^mmA n ^ 2 x 1 0-^ai.iz-f-^'^mt^h 

*IISSJ^®4Ti4, SJff^MAn$rTia 

( 1 ) 5(io^fr^}piJt-r*gHt:^^-rs ^ t ici 0 . # 

30 APHI 1 0 At mJJilT<?)Sif ^:3e^#tt**-r S iSlB^S 
[0092] 

2X 1 0-3SAnS7x 1 0-3 • • • • ( l") 

, zitizMtx. mimmixii^m^mim:L-t(oiZ'£^ 
m^j:m^mm7xi o-^m^i^v^r. i^Mm^zit 
io;umj:o^#<=5rs. m.^x. mmmix'tmA 

[0 09 3] (mmmm5) m9R(/mio\i. 

40 [0094] m9iZ7r:-ri. O iZ. ZCD^V^U—^^F 
{4, n-GaAsa«50 l±tC. SJPO. Sumcrin 
-Ga.As/-s'yyrM502^mWl- SumCOn-A 
lo.5Gao.5As||l:?7-yb'a5 0 3. JlUl 5 nm 
<!OAlo.3Gao.7Asm;i!r>f He5 04. y^H— 7" 
MQWJgttJ15 0 5. SJll SnmOA ld.25Gao.75 
As|S2;<f-<l<«5 0 6. aJfO. 2jLtm<0p-Al 
o.5Gao.5As||2^'7«y HS5 0 7. ®J?0. 003 
jMmOp ^GaAsHlX y^y^^^X h -y^N-jl 5 0 8. 
Mf9-0. 0 l/im<7)p-A lo.6Gao.4As||2X•yf- 
50 :^:;^Xb>y>''?Jl5 0 9. Jiffl. 0//mcOn-Alo.5 



(9) 



1 5 



Gao.5As«SSBtWt2^«5 1 OS.t/ii*0. Su 
m«0n-GaAsdf^>yr«5 1 l^MOCVD&l^J: 

[00 9 5] HZT. MQWJg14^5 0 51*. 01 OiZ 
TTi-tJ: O tiZM^S nm<7)A 1 o. i G ao. 9 A sM^#FW 
520b. JI1I5 nmcOA 1 o.35Gao.65AsM^REM 

iifc i i,3ci:c^)M Oiitici omsn-r V^S . 

[0096] jSS, p-GaAsHlJl-yf-y^Xh-y^-? 
S5 0 8S.t/p-A 1 o.6Gao.4As|g2X<y^>'^;^ 10 
h -yvta 5 0 9 <0#«ff{i^^S(;^<'^3ti6t. X .y f-^ 
V •y>"?JU±3feOHtai6#fflXtirta5«03K®IRlCi^ 

[ 0 0 9.7 ] mz\ ±.WSMW(r>^m<.zy =r h Ui^'x h 

p-GaAs^lX y ^V:?^;^ > «y vs-jiawtC$!^i-5 
112. 5Mmcr,xh^^Tm5 12^m^-tt. 
[ 0 0 9 8 ] X h ^'f r«5 1 2 $r«4^3:tf J: P 
fc. ^JSl. 5/zmOp-A 1 o.5Gao.5As|l3^'7 
•yVm5l3m/m^2MmC0p-GaAsZiy^^:!'h 20 

« 51 4 2rMOC VD-StCi '9JiaiJi:^:S§-l!:-l>. 
[00 99] n-GaAs»:K50 l«ffi&lKp-Ga 

Asay^^hmBiAmmiz^ti^tinmrnms 1 5 

jit/^,pM«&5 1 e^m^-t^. mmmizxy)im^^ 

^ 3.7 5/xmfcliSL, ^SSffiO3taiftHii0^g®R 
lt*3&«3 0%; ^(^)SBRS*^**9 S^ii'SrSi d 

[0100] 5<?5^f!|slx—HfS^fct5V^ 
T.'nM«fiE5 1 5i:pMSiS5 1 6 £0Sldii*|1iJ«£E 
S:9JjilLA:«^. mm^O . 7 giffiSsSlO 30 

mA. m8S-3tai:'j!»1t<7)Xn-:7^^0. 7 5W/ 
A. 3feaJ:^3mWtfOiS#mSS[l 4mA, Wf^mEl . 7 

[0101] JlE^St?^® ScTjit^flsb—if^^fJi, H 
1 OI,Z^-tXolz. Ym50Am/m2A'^ Y 

« 5 0 6^»^^#FS 5 2 0 (Ci^S-tt-S. is^^tc^ 1 ^ 
>f HJi5 04&lXm2;ifW Hii5 0 6«0«SiI»i|BSr»^ 
#F« 5 2 0O«$ij!»i|ij: < L. H 1 ;{f'f 
h'J15 0 4S.t/®2;(y-f H«5 0 6«0«Sl|^iti$:a^f$ 
S«5 2 l<7)S|^^J:0t'h$< trV'^S. 40 
mi^'^ Hil5 0 4i:||2Xf-f HJl 5 0 6 OJISll^fiSr 

[0 102] 2|s3lifeJ^®5t'{i. mXf^ b'H504a 
m2;>y>f HS5 0 6<^)*l«l^ffi3&«M^:S. fiP^, Alffl 

mtifim^j:^. ^cr,t^^ mm.-jj[^<r>nmnmt2 5Si 

Y'ms 0 6<7)^jpii$-^L< fip^. A 1 m. 

^^mzo .25k Ltz^-^izii. mm.-^\^<^mmn 

)S(3:3 Omc^l.. Zcr>J:ol,z. M;<f-f h'Jl5 0 4 . 5 
0 6c?5Alffi^SrMS^rffit-i£^-r-I.C:i:tc:J;-5T. 50 



!Hp^¥1 1-112087 
1 6 

CO 10 3] (IISt?gffii6) 01 larXHl 2{4. 2|s:fl 

[ 0 1 0 4 ] 0 1 1 tc^-r i a 

^{4. ■'f^r-fT^^e 0 l±fc:, SJSO. 0 5;um<7) 
GaN>'<-y7rS6 0 2. W3 /imcOn -G aN|g 1 
:?^-y Ka603. JiJPO. 1 Atm£7)n- I no. osGa 
o.95N^2:77-y Hii604. SJ¥0. 5/imOn-A 
lo.06Gao.95Nm3^7*y b'®6 0 5. af£2 0rim 
coy^-K— :ri no.iGao.sNmi;^-^ KS606. y 
yp— 7'MQW?S't±a6 0 7, Jll52 0nm<7)y>H— 
ri no.iGao.9N||2;i{r'f HJi6 0 8, JiJP2 0nm 
Op -A 1 o.2Gao.8N||4^7-y VS6 0 9, mm 

0. ium<7)p-GaNm5^yyYm6io. mm 

0. 5/xm<7)p-A 1 0. osGao.98N|g6^^-y H«6 
llSt/iiJ?0. 2Atm<7)p-GaNr7>':J'^' hJi6 1 

2 * MO c V Dfttc j: 0 Jiia^Ji L/^^fjt^r^r-r-i. . 

[0 105] :iZX\ MQWv§'|±J16 0 7{4, 01 2tC 
5^-^ J: a izmm4 n m<^ I n 0. 2 G ao. 8 Ng^#FS 6 
2 0i:, ®JS8nm<50I no. csG ao. 95NM^^M6 2 
li:*^^^^'?, c:cofi^#F®3«i:»^RES®2«fc: 

[0106] iji:*:. ±mmmm>mm<,zx h^-(zm<7) 

U=J:xh'?x^^m^L. Yy-^x.'yi-y^l,zXK)m2 
umCOV yi^Xh^^yeSO^m^L. n-GaNm 
l^-7'yK®6 0 3ay^p-GaN3y:i^:?hJi6 1 2 
t-?-ixmnS«@6 4 Oai/^pSmSie 4 1 J-Jg^-f 

^. mmmizxr>^^^ii7 ooMm. ft^«®<^) 

3\5aiMffl!l^O^B^^bf*ffl!l«Sffi^^3 0%i:^S 

[0107] 2|5:^]|©g®6cO#^f^^— tfS^lCfc'V^ 

nMm® 6 4 0 t pM^6 4 1 c7)SfcJi:tri*imE 
SrEPJnL^J^, I^S^^SO. 4 l/im, |i3«[€gS[l 0 ■ 
0mA. m^i-^tiitimEcr,Xu~y°^mO. 2W/ 

iz. :^mmmex'ii. mims.com±i:mitxmm. 

[0108] :mmBm6<7)^ii:u-^m'FX'ii. m 
1 2 (.ZTT^-ri oiz.fsi vm 6 0 em^^2:ff-i Y 
me OS ^a^#F« 620 \.zwm^-^i> t fttm 1 ^ 

H«6 0 6RX/m2;^'^ YMS 0 8c0«$l|'^i[it-fi^ 
#Fii6 2 0co«$iMJ:0;'^#< fio, ^l;<f^ 
H« 6 0 6 RX/m 2^-fK®608 co^^iIi$r»iH^ 
ea6 2 10^^i|iJ:»)t/h§< UTV^S, §-?>t, 
:ff^YmS06. 6 0 8<0«$iJ'»iliSr*^#Fil6 2 0 
tM=Ff^mm6 2 icO't'Stw^tTV^I.. 

[01091 ciciT. ^^^i^m0fimitbmiW^b 

commz'z>\^xii. ^^i^mcoi nmmttf^mi^t 
b. mm^iim^Lmmmimi^?>m^i,zh^> t 
i-z. ^^^wmcoA 1 mmtti^m:kt^b. «*j»iiit4 



1 7 

[0 1 1 0] 3|s^Sfi?^SI6TI4. :ff^ H€6 0 6. 6 0 
8{cy>-h'— nGaNg$rfflV->TV>i.<r)T\ n- 
mSl^^ y 6 0 5&Uf p -^4 :7 7 ■/ 0 9*> 
/i>iO H-^NV h^SMQW^ee 6 0 7 ^JfetH-ScO**. 
Xf^KJi6 0 6. 6 0 8t:i-oTfil©J§ili.cO-C. ffi^ 

i.. 

[0111] $^>{:. KJi606. 608tCl nG 

aN^jSiBt, ^cr^i^^^m.^#pme 2 0 tm.^ 

REg«6 2 ItO-frafctg^LTV^StJ^-C. ;<r-f HJi6 0 

6, 6 0 8<r>m^m^miz^-±i>:iti}'T^t. <i<r>fz 
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